Wireless sensor networks can be said as the latest development or improvement in the field of wireless communication. However the advantages of the WSN become limited due to the limited resources, especially low-capacity battery of the sensor nodes. Thus, energy aware routing is an important issue for prolonging the lifetime of the WSN. Among all the basic routing protocols based on the network structure, clustering algorithms have been the much researched upon because of their scalable and energy efficient nature. In this paper, a clustering routing algorithm has been proposed to increase the sensor network lifetime by choosing the cluster heads based on their residual energy and the distance between the cluster members and corresponding cluster heads.
INTRODUCTION
Wireless sensor networks (WSN) is one of the latest advancements in the field of wireless communication networks that have become part and parcel of today's world, be it in the military fields or in the mere household appliances, used to gather data from the area of interests like the hostile, barren terrain or the human body itself. However the major limitation faced by the WSN is the low battery life of the sensor nodes, though researches are going on to increase the lifetime of the batteries keeping in mind the miniature size of the sensor nodes. But, till then to maximize the lifespan of the WSN, the routing protocols can be designed accordingly that can reduce the overall data flow and energy consumption in the network.
Though the sensor networks are based on the wireless communication schemes, the demands of the WSN cannot be satisfied by the protocols designed for other traditional wireless networks like ad-hoc or cellular networks. This is because of the characteristics of the WSN like-application specificity, huge number and large density of the nodes, lack of global identification scheme etc. Many routing protocols have been proposed for the WSN till date among which the hierarchical routing algorithms have been voted for as the best ones because of the scalable, energy efficient nature, its capacity of reducing data latency and enhancing the lifetime of the network. In this paper, a hierarchical algorithm is proposed that uses residual energy and the distance between the cluster heads and the sink as the parameters to improve the efficiency of the algorithm. Section 2 gives an insight into the two algorithms, LEACH that was first algorithm, developed to bring out the goodness of the clustering phenomenon and EECS, the first algorithm to consider the energy of the individual nodes while forming the clusters. Section 3 describes the proposed algorithm followed by the simulation and its result analysis in the section 4. Section 5 concludes the paper with a brief note about the scope of future work in the proposed phenomenon.
RELATED WORK
This section includes the description of those two algorithms that were amongst the first algorithms to exploit the hierarchical nature and energy while developing the algorithm, LEACH and EECS respectively. The proposed work has been compared against these two algorithms, as the protocol is also based on the clustering scheme and energy as one of its main parameters.
LEACH [1]:
Proposed as an application-specific, energy efficient, randomized clustering protocol. LEACH was actually defined for reducing the amount of redundant data from flowing in the network, thereby saving energy. LEACH was defined assuming the following characteristics: random selection of cluster heads from amongst the randomly self-configured clusters, localized control and co-ordination amongst the clusters, reduction of the communication overload by compressing the data locally, low energy media access control, applicationspecific protocol. However there certain problems with the traditional LEACH algorithm, such as:  The clusters are randomly selected which may give rise to uneven distribution of energy throughout the network.  While selecting the cluster head, neither its residual energy nor its distance from the other nodes or base station is considered.  It assumes homogenous nodes and uniform energy consumption of the CHs.  LEACH uses single-hop transmission to communicate with the base station, so LEACH can't be used for a large scale network.  Leach assumes that the sensor nodes always have some data to send.
LEACH introduced the concept of rounds in hierarchical algorithms. The LEACH algorithm progresses in rounds and each round is divided into two stages; the first stage being the setting up of the clusters and the cluster heads, so is known as the set up phase and the second stage which handles the actual data transmission from the cluster members to the cluster heads and then to the base station/base stations and is called the steady-state phase.
In the set-up phase, the nodes are chosen to be the cluster heads on the basis of the random number generated by them which lies between 0 and 1 and then compared against the threshold value thr
Proposed to better suit the periodic data gathering applications of WSN. Data gathering is a basic yet very critical process in many applications of WSNs where hierarchical mechanism is used. Energy efficient clustering schema (EECS) is similar to LEACH clustering scheme, where the network is partitioned into a group of clusters with one cluster head in each cluster and the communication between cluster head and BS is direct. However, cluster formation mechanism is different in the sense that, in LEACH, the cluster formation is based on the minimum distance of nodes to their corresponding cluster head whereas, in EECS, automatic sizing of the clusters occurs on the basis of cluster distance from the base station. The EECS was developed with the following primary goals to be satisfied:
But still it is not without its disadvantages. In large scale networks, this algorithm considering direct communication of the cluster head with the sink is not feasible. Also the intra-cluster processes are not emphasized in this algorithm.
PROPOSED WORK
Before describing the proposed algorithm let us go through some of the assumptions considered for the wireless sensor network scenario. The network model for the proposed algorithm assumes the following points:
i) The nodes in the network are static. ii)
Nodes are location-aware, which can be known using GPS. iii)
Each node need to access only the information of its neighbors in one hop. iv)
All nodes are homogeneous having same processing, communication and initial energy. v)
The transmission ranges of nodes are adjustable. vi)
The sink is stationary.
The energy model is assumed as a simple model for the radio hardware energy consumption where the transmitter dissipates energy to run the radio electronics and the power amplifier, and the receiver dissipates energy to run the radio electronics. Both the free space (d 2 power loss) and the multipath fading (d 4 power loss) channel models are used in this paper, depending on the distance between the transmitter and receiver. Power control can be used to invert this loss by appropriately setting the power amplifier, if the distance is less than a threshold, the free space model is used; otherwise, the multipath model is used. Thus, to transmit a k bit message a distance d, the radio expends First of all the neighbors of each node is detected, by calculating the distance amongst the nodes. When nodes have sufficient information about its neighbors, such as distance and current energy, nodes broadcast its T thr value to neighbors. According to T thr , each node selects the candidate node which has the minimal T thr , and sends elect msg to the candidate node. The nodes which receive the most elect msg in neighbors, will announce that the cluster-head nodes are elected, and all non-cluster-head nodes chose one nearest cluster-head to join the cluster.
4. The optimal number of clusters K can be expressed as follow:
Where, D is the length of the side of network area and l is the distance from CH to sink node.
The round time T current is defined at the beginning of the round R current . It depends on the optimal cluster size, rather than using a constant round time T for every round in the network life. Then one can define the current round time T current as follows:
. min
where, NF avg is the average number of frames for a cluster with size 1/k. (M min *σ+λ) is the frame time of a cluster which has the minimum size (the minimum number of nodes M min ).After defining the round time T current for the current round, the base station sends the cluster information and the modified T current to all nodes in the network, therefore each node can determine its cluster and its time slot in the TDMA schedule.
SIMULATION AND RESULT ANALYSIS
WSN routing protocols can be simulated with a variety of tools like MATLAB, OMNET++, OPNET, NS2 etc. In this paper, the network simulation tool NS2 has been used to run the proposed algorithm against two of the basic algorithms, LEACH and EECS because of the hierarchical and energy efficient characteristics respectively. Here, their performances are compared based on the rate of the deaths of the nodes and their energy consumption in the same network scenario. A. Simulation scenario: The basic assumption made about the simulation parameters are as mentioned next. 200 nodes have been randomly distributed over the sensing area of size 300x300 m and sink node having the location co-ordinates (95,250). Each node is provided with the initial energy of 3 J. The energy consumed in the electronics circuit of each node to transmit or receive a signal, E elec is 100nJ/bit. Also for each node, the energy consumed by the amplifier to transmit at a short distance and a longer distance is E fs =20pJ/bit/m 2 and E mp =0.0015pJ/bit/m 4 . d 0 is taken as 100m and the transmitted data is 3000bits.
B. Simulation analysis:
In this paper, it has been chosen to compare the performances of the algorithms with the proposed algorithm by considering parameters like network lifetime and energy consumption. Here, the metrics like first node dead (FND), half of the nodes dead (HND) and last node dead (LND) have been selected to describe the network lifetime. Less the number of nodes die, higher is the lifetime of the network.
Fig.1: Comparison of the network lifetime among the algorithms
In figure 1 , the x-coordinate depicts the number of rounds run and y-coordinate denote the number of nodes dead per round. The above figure shows that in comparison with the LEACH AND EECS, the proposed algorithm is more effective by the percentage as shown in the table 1 below: Next, the figure 2 below indicates total energy consumption at different time periods (no. of rounds). In the simulation each node have 3J initial energy and number of nodes are 300, thus total energy of the network is 3*300=900J. As one can see from the figure above, all the nodes consumed their energy and died after 495 rounds, when routing algorithm is LEACH. In EECS all nodes exhausted their energy after 550 rounds and as seen, the nodes in the proposed algorithm are able to survive up to 660 rounds (average) hence proving superiority of proposed algorithm over leach and EECS as 33% and 16% enhanced network life time respectively. 
CONCLUSION & FUTURE WORKS
In this paper, a cluster-based protocol for wireless sensor networks has been proposed. This algorithm is designed to enhance the overall lifetime of the network by increasing the lifetime of each of the nodes and for this the residual energy of the nodes and the distance between the nodes and their corresponding cluster-heads and the same between the cluster heads and the sink are considered. Also incorporated, is the self-selection of the optimal number of clusters here unlike the static number of clusters calculated at the beginning of LEACH based on the number of nodes. Simulation software NS2 has been used to simulate the aspects like nodes alive, network lifetime, energy consumption. Comparison has shown the proposed algorithm to be effectively better than its counterparts.
As a part of the future works, one can simulate the above algorithms in networks of different sizes and measure their performances, energy consumption based on the different location the sink node and in different orders of the network span.
